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ABSTRACT
Factors affecting the characteristics of work trips 
produced by and attracted to a various area of an industrial 
city were examined. The journey to work trip study was 
conducted for one industry only, Chrysler Canada, in one city 
only, Windsor Ontario. City Directories, Chrysler Canada, 
Planning and Assessment Departments and home-interviews 
provided all the basic data.
Data were reduced by factor analysis to twelve charac­
teristic groups which explained approximately fifty-two per 
cent of the factors affecting the journey to work trips. The 
twelve factor groups revealed dimensions of work travel 
behaviour for different occupation categories. Areal patterns 
of the variables under study were also presented to correspond 
to individual interview districts.
The patterns that existed in this study were very complex 
and varied with individual employee. Industrial employee work 
trips in Windsor were found to be a function of the various 
social and economic characteristics of the area. Findings 
indicated that accessibility in terms of time, effort and 
distance did influence the separation of workplace and 
residence. Industrial employee travel patterns were found 
to be a consequence of the type and extend of the transportation 
facilities available.
Ill
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CHAPTER 1
Introduction
In the twentieth century greater flexibility in move­
ment haa developed due to the increasing use of the auto­
mobile, public transit and rapid transit. Greater choice 
of employment, increased wages and changes in taste and 
preferences of workers have greatly influenced the spatial 
structure of urban areas. These changing patterns of life­
style and modes of travel have altered the economic and so­
cial structure of the city.^ People are not tied to the 
immediate place of employment but can live in more congenial 
areas and travel to and from work daily over substantial 
distances without an extensive time interval,2
The time, distance and economic limitations that once 
restricted the location of residential developments have 
been substantially removed due to the internal combustion 
engine and now industrial complexes have the power to at­
tract labour from very extensive residential areas. At the 
same time, there has been a greater range in desirability of 
housing amenities on the part of the worker. People are wil­
ling to travel great distances to their places of employ-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
ment for several reasons, some of which are importance of 
job, present residential amenities and individual preferen­
ces. It has been found that some parts of a city have a 
larger working population than a residential population, 
others a larger residential population than working popula­
tion. The journey to work is the link between such areas.3 
The larger and more diversified the employment centre, the 
more widespread will be its labourshed - the area from 
which its workers commute.4 This thesis is concerned with 
those factors that influence the journey to work for an 
industrial labour force.
Trips to work dominate metropolitan traffic patterns 
in most advanced societies. In a recent transportation 
study conducted in Metropolitan Toronto, Ontario, the jour­
ney to work accounted for over fifty per cent of all trip 
purposes.5 In this study, as with most transportation stu­
dies of a similar nature, trip is defined as one person 
movement one way between origin and destination. For exam­
ple, if a driver and two passengers go to work and return 
home again this is considered six trips. Journey to work 
trips have a certain set of characteristics such as direc­
tion, length and mode used that distinguish them from other 
types of trips.
Although journeys to work have received attention from 
geographers and other social scientists, there is a tendency 
to omit the way in which these trips vary in areal origins 
in the city. Several studies have leaned toward emphasi­
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zing residential factors in the journey to work decision 
without looking at the actual work trip itself.^ Other 
works have employed aggregate data on journeys to work us­
ing the total urban area as terms of reference. These 
types of studies do not divide the city into characteristic 
areas of origins nor do they distinguish between occupa­
tion and income levels concerning the journey to w o r k . ?
Many investigations tend to differentiate between work trip, 
shopping trip and recreation trip to arrive at a comparison 
of different trip purposes.^ Modal splits have received 
attention in certain works. These studies tend to use ag­
gregate data as well in the findings.^ Theoretical studies 
and other research which support the above findings are 
further reviewed in a later section of this thesis. This 
study is written within the context of an intraurban situ­
ation. The intraurban scale has largely been ignored in the 
past by writers who have relied on official statistics. The 
reasons probably lie in the unsuitability of these sources 
of data for microscopic studies. Census data is not provi­
ded on commuting in Canada and in those countries where it 
is, such as United States of America and Sweden, the areal 
units for which data are given are too large for an intra­
urban study.
Burgess^^, Carroll^^, and Vance^^ have described the 
zone of working-men’s homes as inhabited by the workers in 
industries who have escaped from the area of deterioration 
but who desire to live within easy access of their work.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Since that time it has been assumed by most theorists on 
urban growth that accessibility in terms of distance, eff­
ort, and time, often translated in terms of cost, have been 
the prime determinant forces affecting the residential dis­
tribution of industrial w o r k e r s . ^3 Improvements in living 
standards of people in industrialized societies have allo­
wed the worker’s comfort and convenience to increase, toge­
ther with his ability to sustain higher costs by extending 
his choice of residence in terms of distance and mode of 
travel. It can be argued however that higher costs of tra­
vel are in fact offset by lower living costs of suburban and 
sprawl areas.
According to Horton and Wittick^^, the journey to work 
has long been recognized as an important factor in the 
residential-location decision process. When selecting a new 
home people will usually choose a location which limits the 
journey to work trip to a reasonable length. It has been 
found that this distance will vary for different types of 
people. Certain classes of people, mainly the lower income 
classes, are more interested in keeping their work trip to 
a minimum than o t h e r s . J u s t  how much importance is placed 
on this location factor for Windsor’s industrial labour force 
will be one aspect to be investigated in this study.
Generally, it has been found that in moat large cities, 
there exists residential districts of differing income and 
occupation levels. Therefore, in this study it will be as­
sumed that households with one set of socio-economic charac-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
teristica exhibit s different concept of distance friction 
from households with other characteristics. In this regard 
areal variations should evolve for the entire city. The 
flood like movement to and from work has become essential to 
the function of the urban complex. It is impossible to 
conceive a large industrial complex without the journey to 
work. Consequently, any attempt to relate what factors con­
trol this journey is important in understanding the spatial 
distribution between residence and workplace.
Objectives
It is the purpose of this thesis to investigate the va­
lidity of the principles of the least effort in regards to 
distance minimization, residential location, and accessibi­
lity. Thes^ e three factors will be evaluated in terms of 
time, distance and effort on the journey to work for an in­
dustrial labour force in the City of Windsor, as exemplified 
by Chrysler Canada. An attempt will be made to gain a bet­
ter understanding of the relationship between areas of resi­
dence and a large industrial workplace in Windsor using the 
above mentioned industrial workers as the source of investi­
gation.
Certain relevant variables play an important part in 
regards to the journey to work. These include family econo­
mic status, occupational category, associated demographic 
characteristics and mode of transportation used. Journey to 
work analysis, therefore, is an attempt to establish an
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
adequate functional relationship between workplace and the 
socio-economic characteristics of the units from which these 
journeys to work oiginated.
Previous work sought to discover the origin and desti­
nation of traffic movements relating them to simple land use 
classifications without understanding the behavioural rela­
tionships that lie behind the observed data,!? In this 
study, there is an attempt to remedy this and at the same 
time express quantitatively what has generally been conside­
red in descriptive form. The basis for this study is a sam­
ple of a particular industrial work force within the area of 
Windsor, Ontario. While some conclusions may be particular 
to this area and industry, much of the work may have a wider 
connotation.
Therefore, the focus of this thesis will be on the spa­
tial distribution and interrelationship of home and work to 
measure the impact on commuter behaviour. It should be stres­
sed that this study deals in only one specific part of the 
total urban transportation spectrum, that of traffic patterns 
and factors related to them.
Hypothesis
In order to examine the objective set out above, a 
number of hypothesis were constructed based on previous lite- 
rature^^ as well as personal observations. The hypothesis
are as follows:
a) accessibility in terms of time, effort and distance
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
influences the separation of workplace and residence.
b) industrial employee work trips in the City of Wind^ 
sor are a function of the various social and econo­
mic characteristics of the population of the area.
c) industrial employee travel patterns are a conse­
quence of the type and extent of the transportation 
facilities available in an area.
Methodology
Since heavy manufacturing plays such an important role 
in the local economy, it was felt that in order to give a 
true assessment of the journey to work in Windsor, Ontario, 
industrial work trips should be investigated(Table 1). In 
1966, forty-two per cent of all people employed in Windsor 
were in manufacturing. Of this, seventy-six per cent of the 
people in manufacturing were employed in auto manufacturing.
The fact that Windsor’s manufacturing is still highly 
concentrated in the hands of a few highly related industries 
can be easily perceived(Figure 1). Of the five companies 
that employ more than one thousand people - Hiram Walker and 
Sons, McKinnon Industries, General Motors of Canada, Ford of 
Canada and Chrysler Canada - four are directly associated with 
car production. Chrysler Canada was chosen as the auto in­
dustry to be investigated. It occupies the most central lo­
cation, it has the largest employment figure and it has no 
natural boundary restricting its work trip routes.!^
In order to analyze various journey to work patterns and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
8TABLE 1
EMPLOYMENT BY INDUSTRIAL CATEGORY, CITY OF WINDSOR, 1951-1986
1951* 1956* 1966* 1971^ 1976^ 1986^
Manufacturing 
(total) 38,472 37,731 35,522 41,000 42,500 44,500
-Auto Mfg. 27,657 26,490 26,363 30,800 31,500 32,500
-Other Mfg. 10,815 11,241 9,159 10,200 11,000 12,000
Trade 9,040 9,445 12,471 14,500 16,500 19,500
Service Ind. 21,718 26,910 41,084 48,500 55,000 68,000
Total
Employment 69,230 74,086 89,077 104,000 114,000 132,000
Source: (a) 1966 employment study conducted by the Department
of Planning and Urban Renewal.
(b) Estimates prepared by the Department of Planning
and Urban Renewal, Windsor, Ontario.
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behaviour of industrial employees that exist in an urban 
area, a sample of such employees was taken. For the sample 
selection and procedure to be followed, the Manual of Proce­
dures for Home Interview Traffic Study of the U.S. Depart-
20ment of Commerce was consulted. Several sources of data on 
the separation of work and residence had to be examined 
before the study could be initiated. Since the Dominion 
Bureau of Statistics of Canada does not take into account 
any aspect of the journey to work such as the United States 
Census Division, the Canadian census was of no use in this 
respect. Contacts were made with Chrysler Canada Corporation 
concerning employee residence location but since data of this 
nature is confidential, other sources of data had to be pur­
sued. Chrysler Canada did, however, provide a ràtio break­
down of hourly rated employees to salaried personnel. This 
ratio was in the form of six to one(6:1). Average incomes of 
different occupational groups were provided by Chrysler Can­
ada and the United Auto Workers. In order to obtain the 
addresses of such employees, the laborous task of listing ; 
employee addresses was undertaken using the Greater Windsor  ^
City Directory. T h i s  annual publication lists everyone \ 
employed in the City of Windsor alphabetically, their emplo-% 
yer and their occupation.
A twenty-five(25)per cent sample of Chrysler Canada 
employees was drawn and plotted on maps according to seven 
occupational breakdowns. The seven categories are as follows: 
1) High Management and Engineering Staff, 2) Regular Manage-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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ment, 3) Skilled Tradesmen, U) General Salaried Represented 
Staff, 5) Hourly Rated Production Workers, 6) Laboratory 
Personnel, 7) Clerical. These occupation categories repre­
sent a downgrading in income as well. The division and na­
ming of these occupation groups were the arbitrary choice of 
the investigator. A three per cent sub sample used for ana­
lysis was chosen on the above occupation-ratio breakdown.
The approximate location of employees chosen in the sub sam­
ple are arranged on an accompanying map(Figure 2).
Information on individual industrial workers was obtai­
ned by means of a questionnaire(Appendix A p#ll6 )which ave­
raged between fifteen and twenty-five minutes per interview 
depending on the individual respondent. The questionnaire 
was divided into five sections. The first section dealt with 
distance and time factors of the journey to work along with 
the modal percentages. The second part dealt with the route 
patterns used in reaching work as well as delays that are 
incurred on the way to work. The next section of th® ques­
tionnaire was concerned with the migration patterns of the 
worker and reasons for present choice of residence. The : 
fourth section dealt primarily with the public transportation 
question and the reasons for or against the use of it by 
industrial workers. The final section delved into how indus­
trial employees perceived the urban transportation network 
in Windsor.
Field work was conducted from the first part of October 
to the first week in December, 1970. The field work entailed
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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administering 250 interviews on a personal basis. The re­
sults of the questionnaires were then evaluated for survey
22accuracy and then factor analyzed. The maze of complexi­
ties concerning the journey to work for Ghrysler Canada 
employees which arose from attempting to assess the ques­
tionnaires made analysis very difficult. To overcome this 
problem, it was hoped to cluster similar replies into smal­
ler subsets which could be more easily studied.
Conclusions were drawn from the analysis and recommen­
dations for further study were suggested.
Trends in Journey to Work Literature
Commuting great distances to work in the United States 
and Canada has only come about recently. At an earlier time, 
heavy densities of population developed in a city centre be­
cause the urban radius was limited to distances that could 
be covered on foot. Within this radius was the workplace of 
the urban dweller. With transportation innovations and tech­
nology and changing individual preferences, people now have 
a choice to live much further from their place of work. Ac-
p O p / p c
cording to such writers as Pirenne , Sjoberg , and Weler , 
a characteristic feature of the preindustrial town was the 
close proximity of work and residence. Even in the early in­
dustrial period, economic activity was carried out usually 
in or very near the worker’s home. With specialization of 
certain industries, the employee’s residences were usually 
adjacent to his place of work, because he had to minimize his
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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time spent in the journey to work(long working hours), as \ 
well as minimizing his costs of travelling to work(low wages). 
In this case walking to work was the predominant mode of 
transportation used. Different modes of transport later 
extended the industrial worker’s residence to some distance 
from, his place of employment - street car, railroad, rapid 
transit lines and later, the automobile.
Today, the costs of travelling to place of employment 
are social as much as economic. "Estimates made for lower 
Manhattan and London, England, indicate that the time spent 
in commuting to workplace lengthens the workday by a gross 
amount of almost twenty per cent". Therefore, many studies / 
have been concerned with social costs to the worker. One of 
the most significant studies is that of Liepman.^^ The major 
contribution of this work is its analysis of the social and 
economic functions in terms of cost to the employee of the 
work trip.
2g
Both Liepman and Westergaard’s report on commuting in 
Greater London leave us with the question; do those who live 
and work in the London central area do so because they can­
not afford a long journey to work or because the quality of 
residential accommodation available is more appropriate to 
their earnings than chat found in the outer suburbs? This 
suggests different levels of urban residential living. Wes- 
tergsard implies the existence of four distinct types of ur­
ban areas on the basis of their labour requirements and pro­
ceeds to describe these areal units. The four types of urban
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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areas suggested are: 1) self-sufficient labour markets in
which the local residents are employed exclusively, 2) areas 
where the daily inflow and outflow of workers is in a state 
of balance, 3) areas where the residential population is much 
greater than the available employment, 4) areas where the 
available employment is much greater than the residential 
population.
Many studies have dealt with the fact that residential
areas have particular uniquenesses and differences which have
developed through time. These differences may be related to
occupational categories, incomes, and modes of transportation
29used of the workers. Vance  ^stresses that the relationship 
between work and residence may be explained only in terms of 
its historical development. This theory maintains that two 
zones have existed: 1) a zone in which work is performed
(zone of conflux)and 2) a zone in which those who perform the 
work reside(zone of dispersion). These zones spread out as 
the economic situation of the industry increases and may be 
understood in terms of a simple spatial model which describes 
changes in labour sheds and employment fields through changes 
in transportation technology.
Sociologists and social geographers have played a stri­
king role in the contributions to the writings on the journey
to work. An early study by Carroll^® tested hypotheses lar-
31gely based on Zipf’s principle of least effort. These 
hypotheses suggested that: 1) forces are in operation ten­
ding to minimize distances between home and place of work.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and 2) the coneentrative effect of these forces is an impor­
tant factor conditioning total residential arrangement of ur­
ban populations.
The findings of a previous study^^ had indicated that 
the bulk of factory workers live close to work, and beyond 
two or three miles the proportion of factory workers decrease 
as distance from the factory increases. The findings of both 
studies by Carroll were summarized into two broad generaliza­
tions : 1) total urban area population la reaidentially dis­
tributed about the central business district of the city, 2) 
residences of persons employed in off-centre work places are 
concentrated most heavily in the immediate vicinity of the 
place of work.^^
A number of authors have recognized socio-economic cha­
racteristics of the population as important factors in the
34journey to work. Findings indicate a positive relationship 
between mobility and occupational status, although exceptions 
exist.Nevertheless, it is generally accepted that dis- % 
tance travelled in metropolitan areas vary as some function | 
of the worker’s socio-economic status*^^ Schnore^? has poin­
ted out that the ability to minimize effort varies among the 
population. It has been mentioned earlier that the journey 
to work is supported with different degrees of difficulty by 
different sectors of the labour force. While the lower in­
come manual worker might find it necessary to minimize the 
journey to work, the higher income white-collar worker has 
greater ability to meet the costs of car ownership or cora-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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muting from a greater distance.
Wheeler examined differences in journey to work pat­
terns that would result from altering either residential or 
employment location. But before modifying the locations he 
compared optimal and actual travel patterns and found that, 
in general, higher status workers travel greater unnecessary 
distances than do lower status workers. On the other hand, 
when urban spatial structure is modified this pattern no lon­
ger exists.
Beverly Duncan^^ has shown in Chicago that work-reai* 
dence separation is higher for white-collar than for manual 
workers and that: 1) the degree of work - residence separa­
tion varies directly with the socio-economic level of the 
worker, 2) the degree of work-residence separation is direc­
tly related to the centralization of workplaces, and conse­
quently, 3) work-residence separation is greatest for workers 
of high socio-economic status with centralized workplaces. 
However, the question remains unanswered as to whether this 
is the result of those in low wage occupations being unable 
to meet the higher coats of the journey to work or of the 
urban structure itself.
Whiting^O has shown that, following the relocation of 
Chicago families from the central area to scattered public 
housing, the affinity for workplaces remained. What seems to 
exist are preferences of location which are independent of 
the distance from place of work. Workers locational prefe­
rences are not a unique and interdependent portion of the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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totality of the workers’ labour market preferences. A rela­
ted set of propensities are those involving workers’ choices 
between labour and leisure”'.
Contrary to the above studies is that of Simmonsand 
/ q
in part Wolforth. James Simmons attempts to demolish any 
notion that residence locations within metropolitan areas 
(especially Toronto)are significantly determined by the jour­
ney to work and he suggests the need for studying the deci- 
sionf^ Simmons implies that there is no distance minimization 
at work in the modern urban city.
Wolforth’3 major argument in his study on Vancouver is 
that patterns of work and residence are conditioned not only 
by the processes of cost minimization but by the character 
of the existing urban spatial structure. The central conelu- 
8ions of the study are that workers of low income live in low 
cost residential areas, while workers of high income live in 
high-cost residential areas, irrespective of the distance of 
these areas from centres of employment. In Vancouver, it 
would appear that the distance from employment is not a major 
determinant of residential location.
More recently, studies have explained labour force dis­
tributions in terms of gravity and potential concepts in 
which the number of trips generated by a given workplace var­
ies inversely with distance from that w o r k p l a c e . A  full 
account of these such studies is given by I s a r d . The inter­
action between two zones is seen as varying directly with ?
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some function of the intervening distance. It is significant 
in this respect that Taaffe, Garner and Yeates found dis- 
tance not to be important within a distance of four miles. 
Other empirical models have been developed based on multiple 
regressions
The majority of the proceeding studies attempt to ex­
plain the how and where of the journey to work in general 
terms, but do not adequately explain the why of it. Thus, 
according to Olsson^^ it seems extremely important that fu­
ture students interested in spatial problems(here, journey 
to work), penetrate more deeply into human(non-rational) be­
haviour and their motivations in general. Taking Olsson’s 
suggestion, it is intended that this study will in fact pene­
trate deeply into the industrial employee’s behaviour concer­
ning his journey to work on a spatial basis.
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CHAPTBR 2
Analysis
The major purpose of this study is an assessment of the 
influence of accessibility in terms of time, effort and dis­
tance on the separation of workplace and residence. In 
assessing the objectives, data were collected from the ques­
tionnaires, coded and analyzed with results shown in figures 
and tables. Twelve factor groups emerged with eigenvalues^ 
greater than 1.00. The results from the analysis were com­
pared with the three main hypotheses.
In order to estimate the validity of the hypothesis and 
to explain the journey to work travel patterns of individual 
employees, it was found that eighty variables of each inter­
view respondent would be too difficult to analyze indivi­
dually. Therefore, factor analysis was employed to simplify 
the large amount of data collected. Instead of attempting 
to sort out the contribution each independent variable has 
on the hypotheses, factor analysis delegates a few concepts 
in place of many groups as an explanation of behaviour. It 
makes complex phenomena simpler to analyze.^
Based on criteria of factor scores greater than or e- 
qual to 1.00, twelve factors were derived. These explained 
fifty-one per cent of the journey to work characteristics
24
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for the Chrysler industrial employees in Windsor. From the 
total eighty variables, significant variables were identified 
and grouped for each of the twelve appropriate factors or a 
characteristic groups in which they fall. The significance 
level was determined to be 0.250.
To illustrate methodology. Group Two was chosen to 
demonstrate how the actual analysis for each factor was car­
ried out. Because of the number of variables associated 
with it, forty-eight in all, and because of its complexity in 
explaining journey to work travel patterns. Group One will 
be dealt with following Group Twelve. It should be emphasi­
zed at this point that the same variable can be significant 
in other Groups as well. Also, similar spatial patcerna may 
exist for different Groups. The same variables found in 
Group One do in fact appear in factors two to twelve, usually 
with a higher degree of significance than that shown in Group 
One and are discussed in detail where they appear.
Characteristic Group TWo(Income and Occupation Variables) 
In order to select significant variables, each Factor 
Group was examined by the method used for Group Two out­
lined in Table II. Only a portion of the total matrix is 
shown. In Group Two, the moat significant variables were 
found to be personal income(0.820)and occupation levels 
(-0.845). The employees who had high personnel incomes 
which included professional, engineering, management and
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Table II
Selected Variables From Group Two Using Factor Matrix
Degree of SignificanceQuestionnaire Variable 
(AbbreV i a t ed7
1 Occupation
2 Income
3 Marital Statua
4 Distance to Work
5 Time to Work
6 6:45 a.m.-3:30 shift
7 3:45 p.m.-11:30 p.m.
8 8:00 a.m.-4:30 p.m.
9 12:00 p.m.-7:45 a.m.
10 Travel by car
11 by auto passenger
12 by bus
13 by walking
14 dropped off by family
15 by car pool
16 by taxi
17 by bicycle
18 No. of people in car
19 No. of cars owned
20 Traffic light delay
-0.84447*
0.82023*
0.35828
0.14348
-0.04683
-0.26308*
0.19078
-0.05831
0.09718
0.38576*
-0.02989
- 0.07255
0.02061
0.09620
0.17183
- 0.07621
0.14758
-0.02364
0.47003*
0.13062
27 Travel Tecuraseh Rd. E. 0.30451*
35 Cabana Road
36 Riverside Drive E.
0.29347*
0.25026*
39 Walker Road 0.25932'
46 Moved in last 10 years
49 Liked the residential area
-0.24953*
0.25500*
80 Need more 1-way streets 
* significant variables
0.21409
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skilled workers tended to predominate in this factor group. 
Lower occupation levels such as production, laboratory and 
clerical were significantly high negatively. The indica­
tion here is that positively .;h igh variables were associated 
with high incomes and negative variables associated with low 
occupation and income categories.
Less significant variables were found to correlate po­
sitively or negatively within this particular respondent 
group. The negative value of the 6:45 a.m. shift(-0.263) 
implies that the majority of lower income employees work this 
shift while only a minority of the higher income workers 
start work at this hour. Automobile ownership and auto mode 
of travel were associated with high income employees, indi­
cating a relationship between income and auto ownership. 
Significant route patterns showed trips from high value resi­
dential areas. For this Group Two, income and occupation 
levels tended to be the underlying common variables.
A further technique of factor analysis in this study is 
that in the stage following the identification of significant 
variables for each Characteristic Group, each of the 206 
cases(the interview respondents)was also divided into simi­
larly structured groups of twelve(Table III). Three levels 
of significance were shown; highly positive, highly nega­
tive and average. The significance for each 206 area units 
indicated whether this respondent correlated highly with this 
particular Characteristic Group or not. The three categories 
of significance were transferred to choropleth maps. A map
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table III
Caae 
(Respondent)
1
2
3
4
5
6
7
8
9
10 
11 
12
13
14
15
100
150
200
201
2G2
203
204
205
206
Factor Scores for Group Two 
(Abbreviated )
Eegree of Correlation
1.796321+
2.066391+
1.827755^
1.908802+
0.586271+
2.014729+
2.036738+
2.603430+
1.245910+
2.997022+
1.247120+
1.722635+
0.979959Ï
0.423801+
0.784035+
0.150436'
-1.243938-
-0.479375*
-0.740794-
-0.936524-
- 0.878180-
-1.194502-
-1.276389-
-1.136356-
+ highly positive >0.500 
- highly negative <0,500 
* average 0.499 to -0.499
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for each of the twelve Groups was included to show spatial­
ly the common variables under study(Figure 4). The areal 
units of respondents can be found in figure
After describing the variables and spatially locating 
respondents who correlated with these variables, evidence 
was added to explain the phenomena. Literature sources as 
well as the investigator’s knowledge of the area and infor­
mation gained from interviews and observations were drawn 
upon to explain the variables and areal variations. Thus, 
the analysis used gives twelve descriptive factor groups as 
well as twelve corresponding maps indicating spatial inten­
sity of the aforementioned groups. Whenever possible fur­
ther maps and other analytical tools were employed to des­
cribe the factor group. Hereafter, Factor Group and Charac­
teristic Group will be used interchangeably.
To explain the variables which distinguish Group Two, 
residential distributions of occupation and income groups of 
employees, differing wage levels and route j^atterns will be 
examined. The residential distribution of the entire labour 
force for Chrysler Canada employees in Windsor is widely 
dispersed. There is a tendency toward higher densities of 
assemblers and laboratory workers close to the industrial 
complex of Chrysler, the downtown area and central river­
front areas. This may be related to cheaper housing avail­
able to proximity to employment, or to both factors. Skilled 
and clerical workers are widely dispersed throughout the city
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with no visible patterns evolving. The concentration of 
professional personnel, managers and supervisors in the 
South Windsor district, Riverside East, Old Walkerville and 
South Walkerville areas would seem to be related to the 
greater residential amenities offered by these areas.(For the 
location of these areas, see figure 5).
Residential growth areas in East Windsor north of Te- 
eumaeh Rd. East began as discrete villages(Walkerville and 
Riverside)clustered about railway stations. But the subse­
quent sprawl of Windsor proper which took place from 1966 
onwards has now absorbed these areas. These former towns 
still retain exclusive residential areas. South Windsor is 
the newest high value residential area taking in former farm 
land of Sandwich West and Sandwich South Townships. The most 
recent growth area in Windsor is however in the east where 
the area has been developed and planned largely for resid­
ences priced to suit the medium or low income workers. The 
supply of housing in this area is the most adequate in the 
urban confines. It is expected that the area of Forest 
Glade, Derwent Developments and other east end projects will 
house 35,000 persons in the next few years.^ Many Chrysler 
employees are finding housing in this area.
Figure 4. indicates the positive, negative and average 
areas of the city in terras of correlation for Chrysler Can­
ada employees for Group Two. Maps indicating 1970 levels
of occupation and income for Windsor, prepared by combining 
census data and field checks, revealed high, medium and low
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levels of each socio-economic variables(Figures 6 and ?)•
When figures 5,6 and 7 are compared it becomes evident that 
the areas which are positively high, according to the factor 
analysis, correspond to the actually found high areas of in­
come and occupation. The sample of Chrysler employees appears 
to be a realistic check on this phenomena. It is becoming 
more evident, however, that auto production workers are mov­
ing up the income scale and are now in a position to b#d on 
a par with high income occupations for housing and residen­
tial amenities in the city.
Since 1961, average weekly wages and salaries in Windsor 
have increased by more than #46.00 and presently are #136.00 
per week or approximately #7,000 per annum. Windsor's weekly 
wages have therefore increased 55.2 per cent from 1961- 1969*^ 
From Table IV it is seen that the automotive sector of industry 
has a very high weekly salary in comparison to other segments 
of the labour force. This leads to the findings indicated 
in the proceeding maps that there is a low number of Chrysler 
Canada employees living in the lowest income category for the 
entire city.
TABLE IV
Industry Average Weekly
Wages and Salaries(1969)
Manufacturing #150.97
-Transportation Equip.(auto) 172.56
Construction 176.96
Transportation 142.63
Trade 66.65
Service 71.55
Source: background Studies, The City of Windsor Planning Area p .^
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Turning to other variaoles that were significant in this 
Group Two we find factors which are closely related to the 
above socio-economic variables of income and occupation. One 
factor found was that of car ownership of two or more cars. 
Previous research has shown^, and this study confirms, that
%
the level of automobile ownership depends upon incom.e, high ; 
levels of ownership being associated with high incomes. In 
most urban areas there is a tendency for the high income 
members of the population to live in low density suburban 
areas.^ While the association between low density and high 
levels of car ownership is clear, it is not obvious whether 
people live in low density areas because they own automobiles, 
or whether they own automobiles because they live in low 
density areas.? The spatial interpretation of Group Two in­
dicates a strong tie between low density living, high income 
and car ownership. The reliance on the automobile is evi­
dent for this Group as their primary mode of transport in 
reaching work. No other modes of travel showed significantly 
in this section(see Table II, variables 10-17).
The main route arteries used by this group as mentioned 
earlier were Tecurrrseh Road E. , Riverside Drive E., Cabana and 
Walker Road. Again, these patterns can be observed very 
clearly on figure 5* Cabana exerts its influence on South 
Windsor by taking that segment of the Chrysler work force to 
Walker Rd. and from there to the plant location. Workers / 
living in the central section of the city(Old Walkerville and 
South Walkerville)tend to travel a short distance on Tecum-
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aeh Rd. East, while Riverside Dr. East is used for a short 
distance on the eastern extremities.
A further variable associated with Group Two is the 
stableness of residence for higher income and occupation 
levels. It was found that employees in these higher levels 
made the fewest moves of residence in a ten year period. 
There is a tendency therefore for residential stability to 
be closely related to income and low density living.
The analysis for this particular Group Two has given a 
set of closely related variables which have been named in- 
come-occupation. At the same time, the analysis has located 
spatial patterns of intensity. This was followed by an exa­
mination of the observed findings. In the following Charac­
teristic Groups, emphasis will be given to the analysis rat­
her than to the actual methodology.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
36
Characteristic Group Three(Distance and Time Variable)
The existing literature on the relation between speed 
and time spent on the journey to work consists in histori­
cal discussions of individual cities. For example, there is
a brief account of the development of transportation in
Chicago in the report on the Chicago Transportation Study.^
It is shown by use of maps of land use how in turn horse- 
cars, electric streetcars and suburban railroads influenced 
land development. The implications of these different tran­
sit modes influenced speed and distance of travel. With the 
flexibility that the automobile offers today, land develop­
ment is further influenced. Time and distance differences 
become factors in every work trip.
Group Three defines variables that are shown to be of 
some importance in regard to distance from work(0.6l6)and
time in getting to work(0.669)« It can be seen that the ou­
ter areas of city are high positive in this regard indica­
ting that employees from these districts do find distance and 
time a factor in their journey to work(Figure 6). These areas
include West Windsor beyond Campbell Ave., South Windsor and 
pockets of East Riverside. The area in close proximity and 
entirely around the Chrysler plant are shown to be highly ne­
gative (-0 . 563 )with a transition zone between this area and 
the highly positive areas. Mean daily distances were calcu­
lated for each of the seven occupation categories and it can
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be seen that the engineering and high management, general 
salaried represented staff and clerical staff tend to travel 
the farthest to work with distances calculated to be 5.66, 
6.23, and 5.25 miles respectively(Fig. 9)* The clustering 
effect around the plant of hourly rated production and lab 
workers is somewhat evident through the shortest distance 
involved of 3.03 and 3.26 miles. The average distance tra­
velled to work for the entire sample was 4.63 miles. There 
tends to be a strong correlation here with the first and 
second hypotheses.
The above findings of Windsor are very similar to those 
found in Wolforth’s Vancouver study in which there was a 
tendency for the industrial or assembly workers of Dominion 
Bridge Company to cluster residentially towards the plant 
with over one-third of the workers living within a distance 
of two miles of the plant. Meanwhile, for this Company in 
Vancouver, office personnel and the managerial segment of the 
labour force had a less restricted residential distribution 
and were distributed fairly evely both east and west and at 
much greater distances,^
The highly concentrated employment centre of Chrysler 
Canada tends to draw workers from a city-wide distribution.
It would appear that the journey to work for the industrial 
employees in Windsor is relatively close to the estimates in 
Vancouver yet not too close to the Chicago figure(Table VI). 
Although the size of the sites differ, all three cities are 
prohibited from expansion on one side due to water. Vancouver
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was fouîid to have a number of well-defined industrial dis­
tricts both in the central city and peripheral areas. Resi­
dential structure is such that employees may live in labour- 
shed s not far removed from workplace. Chicago’s higher 
average distance to work may lie in that fact of its size 
both in area and population(7s million)as compared to Van­
couver and Windsor. This distance may arise out of neces­
sity because people are forced to live farther out from the 
city centre, thus increasing length of work trip.
TABLE V
MEAN WORK - RESIDENCE SEPARATION BY
PLACE OP EMPLOYMENT
City Distance to work
Vancouver, 1963 a 4.0 miles
Chicago, 1951 b 6.6 miles
Windsor, 1970 c 4.6 miles
a) Vancouver City Directory Sample^® ibid.
b) Beverly Duncan, op. cit.
c ) Chrysler Canada sample
It has also been suggested by Beverly Duncan that there is 
variation in mean work-residence separation by socioeconomic 
status. This also was found to be true in the case of Win­
dsor. In Chicago, Duncan found that white-collar workers 
travel long distances to work since the white-collar residen­
tial areas are largely in outlying suburbs. After all, this 
city is the home of the famous "concentric zone theory" of 
urban structure.However, in Wolforth’a Vancouver study, 
both white-collar and manual workers travel the same dis­
tance to work on the average. In the Windsor study the
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results of travel distance resemble Duncan’s findings due 
to the outlying suburbs of Riverside and South Windsor»
(Table VI). Vancouver has a much tighter residential and 
industrial structure than Windsor. It was observed that 
with few exceptions, the higher value residential areas were 
within five miles of all industrial workplaces with more than 
100 employees. When taken on an average this would again be 
a lower value such as that found in Table VI.
TABLE VI
Mean Work - Residence Separation By 
Occupational Group
City Manual Workers "White-collar"
Vancouver, 1963a 3*9 miles 3.9 miles
Chicago, 1951b- 3*9 miles 5»7 miles
Windsor, 1970c 3.8 miles 5.4 miles
a ) Vancouver City Directory Sample, Wolforth.
b) Beverly Duncan.
c) Chrysler Canada sample.
Information on the effects of the journey to work con-
12atraints on different income groups is inconsistent. Lansing
13finds few differences; Lapin indicates a longer work trip 
for raiddle-income clerical and blue collar workers and Lowry 
and Duncan^^ show higher income persons living farther away 
from job locations. The average time for each occupational 
gro^p to reach work is given in figure 10. Again, the occu­
pation groups that are not directly involved in the assembling 
process of auto production, namely the engineering, manage­
rial and clerical staff, tend to spend the longest time on 
the road. Time involved in distance travelled does not seem
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to be a detracting force for these groups of employees. The 
patterns of these categories are shown spatially in figure 
8,
Some differences exist between average distance travel­
led and time required to reach work(Figures 9 and 10). The 
higher occupation categories of professional and engineering 
staff, although they travel farther to work, do not on a 
distance/time basis spend as much time driving as do the 
lower income groups such as hourly production or lab workers. 
For example, the professional category employee lives appro­
ximately six miles from work. He requires about fifteen 
minutes to reach work. The lab worker averages three miles 
per trip from work yet it takes him thirteen minutes travel­
ling time. Hence, the lab worker lives three miles closer 
to work yet gains only two minutes in time. It would appear 
that at a given distance from the employment centre, com­
muters from suburban areas will have lower time-costs than 
will commuters from central city areas. One reason under­
lying the increased commuting time is the lesser traffic con­
gestion in the suburbs.
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Characteristic Group Four(Migration Variable)
For a number of reasons, in all urban areas there is a 
high degree of residential movement. It has been estimated
that fifty per cent of the entire population of the United
15States moves within a five year period. Over a sufficient 
period of ti^e, migration becomes an important instrument 
in altering the spatial patterns of social and demographic 
variables and as Simmons^^ points out, can lead to short-run 
changes in small areas such a a the rapid growth of a new 
subdivision or the expansion of an ethnic ghetto area. Ana­
lysis of the migratory patterns of Chrysler employees tends 
to support the above findings.
This Factor Group Four has been labelled the migratory 
or transient group because its tendency to move in the last 
ten years(0.796)and the short length of time at the present 
address(-0.846). Many of these are company employees who 
have been transferred from outside the city limits(0.261)or 
have come to Windsor to work at Chrysler Canada(0.321).
A related variable that appears in this Group Four is 
that many employees have not worked for a great length of 
time at their present jobs(-0.656). Tables VIII and IX in­
dicate the average lengths of time that each occupational 
category has lived in their present home and how long they 
have been employed by Chrysler Canada, respectively. It can 
be noted that the first three categories have lived the lon­
gest in their present house(11.4 years)while the lower
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categories have remained somewhat less(8.3 years). There 
is a strong relationship here between occupation, income and 
residential stability. A different trend exists in the len­
gth of time that each category has been employed at Chrysler. 
The lower management, foremen, skilled workers and clerical 
tend to be the longest employed. These occupation workers 
have remained with the company due to the in-company promo­
tions largely based on seniority such as a production worker 
to foreman, or foreman to supervisor. Since many of the 
high management jobs are filled from outside the company and 
country there is a tendency for this group to be on the ave­
rage lower than other occupations in regard to time employed 
by Chrysler. The other low category, lab workers, is compo­
sed primarily of immigrants who have not been in the country 
for any great length of time and have not established firm 
work or residence location.
The spatial location of the high positive areas are 
found in the extremities of the city as well as in the cent­
ral part of the city(Fig. 11). I t  was found from the respon­
dent interviews that young married couples and single men, 
usually from the lower occupation categories, tend to locate 
in more central areas of the city. This is due firàt to 
availability of shelter, cheaper housing and rent, and, se­
condly, better established transportation routes. However, 
with increased wages and job security many people desire 
amenities not available at their present location. These
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
48
TABLE VII
LENGTH OF TIME OF RESIDENCE 
Occupation Category Average Number of Years
1. High Management and Engineering Staff 11.8
2. Regular Management 10.5
3. Skilled Tradesmen 12.0
Sub Average ’11.4
4. General Salaried Represented Staff 9.1
5. Hourly Rated Production Workers 8.3
6. Laboratory Personnel 6.9
7. Clerical 8.9
Sub Average 8.3
Total Average 9*4
TABLE VIII
LENGTH OF TIME WORKED AT CHRYSLER CANADA
Occupation Category Average Number of Years
1 13.3
2 16.1
3 15.2
4 10.7
5 13.2
6 8.1
7 15.8
Total Average 13.1
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people desire housing where the amenities do exist and in 
Windsor this requires a re-location to outlying areas. 
Therefore, this trend continues of staying a short time in 
the central area, then moving to suburban or fringe dis­
tricts .
The eastern part of the city containing the Forest 
Glade and Fontainbleau developments have given the housing 
supply of Windsor a boost. These two large subdivisions 
have increased housing availability at a coat acceptable to
middle and lower income employees. Many employees who pre­
viously lived in the central area are now residing in these 
districts. Unlike the planned eastern districts, the wes­
tern portions of the city have had no planned subdivision 
growth and as a result are taking the form of sprawl. High- 
occupation groups which dominate South Windsor have been 
settled there for approximately ten to fifteen years, and 
findings of the study indicate that residents employed by 
Chrysler were part of the initial residential growth.
Migration and the rate of migration have been studied 
by a number of geographers and urban sociologists and many
of their findings have reference in the present study.
17Wirth found that mobility or migration of city people is 
connected with the relatively low rate of home-ownership, 
the changing place of work, the fluctuations in income and 
the insecurity of that income. These causes of migration are 
very important for employees of this study because of shut-
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downs, strikes and layoffs which are a very prevalent in the 
automotive industry. A conveniently located residence in 
relationship to place of work at one stage of a person’s car­
eer may be grossly mal-located when the job changes. Wirth’s 
analysis indicated migration to similar socio-economic areas 
of the city by the lower occupation workers was common. 
Goldstein and Mayer^^ found that the majority of intracity 
moves adjust housing within neighbourhoods of similar charac­
teristics. About eighty per cent of intracity movement ac­
cording to the authors takes place within census tracts of 
the same class or adjacent classes. For the industrial la­
bour force of Chrysler this estimate is a little high. The 
findings in this present study indicated seventy per cent 
moved within the same class or adjacent class neighbourhoods. 
This mobility added to the length of the work trip involved. 
Contrary to the above findings, data from this study in­
dicated that journey to work trips decreased in length for 
lower occupation categories. It was found that these lower 
income employees consciously selected the house which simpli­
fied their journey to work.^^
As well as migration on an individual basis, there has 
become a general urban trend of migration and the City of 
Windsor exemplifies this trend. Simmons^® found that the 
rates of in-migration are generally highest in the city cen­
tre and in the most recently developed suburbs. From a map 
of growth and development in the City of Windsor prepared by
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the Department of Planning, figure 12, it is clear that ex­
pansion to the suburbs has been particularly rapid since 
1945. These areas of growth correspond to the migration pat­
terns found in figure 11 and support Simmons’ findings.
Rates of out-migration from the city centre were found to be 
almost double those of the suburban areas. Migration rates 
were found to be also slightly higher in low-income sectors 
of the city. To show these trends, graphs were constructed 
indicating the population changes by wards that have been oc­
curring in Windsor sectors(Figures 13 and 14). Wards one, 
two, three and four are situated in the core area of the city 
and Wards five,six,seven and eight are located on the extrem­
ities. The values are given on graphs for a ten year period, 
i960 to 1970, and were calculated from the census rolls of the 
City.
Wards one to four have all been declining in population 
and have been unable to recover to the I960 peak. Small 
spurts were evidenced in 1969 due to a substantial overall 
population gain in the Metropolitan area but all have declined 
again in 1970 and the trend of a continuing exodus from the 
city centre goes on. In a contrasting manner, wards five to 
eight have experienced a very high annual rate of increase, 
especially the more newly developed areas of wards seven 
and eight. Wards five and six appear to be levelling off 
somewhat due to the fact that further areas in these wards 
are awaiting services.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
53
I
C\2
3)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
54
POPULATION CHANGES BY WARDS IN WINDSOR 
1960-1970
OOO
g
H
1
à
WARD 1 WARD 2
26
2Ü25
24 19
23 18
1960 1965 1970 1960 19701965
WM<D 3 WfU<D 4
24S  24
2323
2222
1965 1970 1960 1965 19701960
Figure 13
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
55
POPULATION CHANGES BY WARDS IN WINDSOR 
1960-1970
WARD 5 WARD 6
24
o§ 28 23
a0H
1 22
26
1960 19701965 1960 1965 1970
28 WARD 7
27
29
26
ooo 28
§w
I&
27
24
26
19701960 1965 19651960 1970
Figure 14
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
56
Ghsracteriatic Group Five and Six(Public Transportation 7':
Variable)
The decline of local mass transit lines is in part the
product of revolutionary changes in economics and technology
21and shifting patterns of urbanization. Competition of 
the automobile and the spread of low density living have made 
it difficult for public transit to maintain satisfactory 
schedules, profits, and equipment.
Public transportation variables were found to be promi­
nent in this study and some of the above generalization were 
found to be specific for the City of Windsor and for Chrysler 
Canada employees. Factor Groups Five and Six were highly 
reflective of public transportation variables* Since there 
was an overlapping of significant variables such as route 
patterns, distance from nearest bus stop and reasons why the 
bus service was not utilized as a mode of transport, the two 
Groups were combined. Group Five did show a higher signifi­
cance generally for all variables, and, when mapping was 
completed for each Group, very close spatial patterns were 
observed to exist. Since the variables and spatial patterns 
were extremely similar the two Factor Groups were combined 
to form one. Literature has not taken into account a com­
bination of factor groups, but since the relationships were 
so close it was decided to attempt such a combination to 
facilitate description and mapping.
It was found that distance from the nearest existing
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bus atop waa a very important variable for not using the pub­
lic transit system(0.394)• From the questionnaires it was 
calculated that thirty-two per cent of workers did have a 
choice of taking the public transit mode of travel. This was 
based on people who indicated that a bus ratop was within half 
a mile of their residence and could reach that stop with a 
ten minute walk. To support this figure, existing bus routes 
of the city of Windsor as of December 1970 are shown on an 
accompanying map(Figure 15). In analyzing the spatial ar­
rangement of employees for this Group, the high positive 
areas are those that are a considerable distance from the 
normal existing routes(Fig. 16). In this particular Group, 
the positive areas are the employees who do not utilize the 
public transportation mode. For example, there are no exis­
ting bus routes south-east of Tecumaeh Rd. East and Walker 
Road. Included in this area without service is the Chrysler 
Complex and the fastest growing residential area in the en­
tire city, soon to reach 35,000 persons. The routes travel­
led most by Chrysler workers in Group Five and Six were 
Cabana(0.636), Walker Rd.(0.619) and Third Concession Rd. 
(0.32s). This is shown by the fact that the bus service is 
inadequate or non-existent along these routes. Out of neces­
sity there is a heavy reliance on some other means of trans­
port. Windsor population growth has been so dispersed that 
an efficient bus service is very difficult to attain in some 
area a.
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In an effort to discover the distance and time factor 
involved in reaching work via public transit, each of the e- 
xisting fourteen Sandwich, Windsor and Amheratburg Railway 
bus lines was analyzed with respect to 1) how close they came 
to Walker Rd. and Tecumaeh Rd. E.(Chrysler location), 2) the 
earliest time they could possibly arrive at this particular 
location, and 3) the approximate time that they would have 
to board the bus in their area to reach this closest loca­
tion to their place of work(Table X). Any employee living 
in South Windsor has no possible way of reaching work by bus. 
The earliest time it arrives in this area is 8:05 and this is 
still three miles away. The only people who are in a favou­
rable position to take the bus are those in the core city 
area and in locations directly north of the plant. On the 
average the closest that buses come to the work location is 
1,4 miles. Other areas which have poor bus service to Chrys­
ler are Riverside (between Fillet le and Little River )and the 
collar area of the Detroit River west of Mill St. and Prince 
Rd. The central or core sections of the city are without 
doubt the beat endowed as far as routes are concerned. Other 
routes and times are seen on the attached scheduling. It is 
important to note that all routes, no matter their length, 
terminate in the CBD or at the S W and A terminal. Crosstown 
trips are difficult to undertake, except via the downtown ter­
minal where another bus can be found which goes into the 
desired area.
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Other significant variables which indicated reasons for 
not utilizing the bus system were; cost of service as com­
pared to auto(0.381), waiting for buses(0.631), and changing 
buses or transfers(0.573). Although the cost of public 
transportation and the cost of the private automobile were 
aspects that were not directly dealt with in this study, 
other data and studies can be drawn on to give a comparison 
of each mode.
2 2Lansing and Hendricks found that the cost per mile of
23the journey to work by auto was 3.3 cents. Hewes and Oglesly 
estimate total operating costs to be a little higher at 3.7 
to 4.3 cents per mile at 30 miles per hour, plus the cost of 
standing time, deceleration and acceleration. In the above 
studies it was found that common carrier costs were higher 
than average auto costs but no absolute values were givenrjj 
due to fare differences in each city studied.
Using the above figures, a closely related comparison of 
average costs of both auto and public carrier could be exten­
ded for the Chrysler Canada employees in the City of Windsor.
The cost per mile of driving an auto to work was found to be 
2 A3.6 cents. The common carrier costs for the same employees
25were found to be approximately 7.58 cents per mile. This 
last figure is seen to be double the costs of driving a pri­
vate auto. In the above hypothetical case, parking coats 
were not included in the total cost of operating the auto due 
to the provision of free parking for e m p l o y e e s . The above
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coats of auto travel for Windsor is on a per car basis. The 
indirect costs such as traffic control, street construction, 
and pollution control which take the form of taxes are not 
built into these considerations.
Because the private automobile has become extremely 
important to the urban dweller today in regard to access, 
comfort and convenience as contrasted to the public bus sys­
tems, bus service has been declining in importance in many 
cities. The auto provides flexibility of routing and sche­
dules, savings of time and complete service from any point 
of origin to any destination. Public transportation on the 
other hand, is confined to specific routes and schedules, 
furnishes less convenience and generally takes more time and 
effort per trip. The discomforts of transit riding which 
result from waiting, standing, poor ventilation and over­
crowding add to the competitive advantage of the autol This 
trend of auto utilization increasing and public transit dec­
reasing can be seen in the following table where motor vehicle 
registrations in Windsor have increased by 296.8% since 1950 
and revenue passengers carried by the public transit system 
has decreased 32.7%(Table XI).
Lansing^? indicates that the level of automobile owner­
ship in a given population depends upon three groups of vari­
ables. First, automobile ownership depends on income, high 
levels of ownership being associated with higher incomes. 
Second, automobile ownership depends upon the demographic
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composition of the population. Third, automobile ownership 
depends on the urbanization of the environment. It is known 
that ownership levels tend to be low for the most densely 
urbanized environments. Lansing's conclusions are reinfor­
ced by the present study of Windsor. From the map indica­
ting the spatial distributions of employees for this Group, 
it can be seen that the negative areas(bus users)using pub­
lic transit for the journey to work are areas of the most 
densely populated in Windsor. The areas of high positive 
significance indicate suburban or widespread residential 
locations. Therefore, generally in the Windsor area, public 
transit is unable to compete with the private automobile for 
the reasons outlined in this section. It is clearly shown 
that Chrysler workers do not or cannot support the public tran­
sit system now in operation in Windsor.
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TAüLE %
ï— - Revenue Paaaen&era Motor Vehicle
Üarried Regiatra tionâ,
Windsor, Metropol. 
Area
1950 30,721,672 29,225
1952 25,536,713 48,363
1954 19,443,508 52,820
1956 15,437,318 60,527
1958 11,896,039 58,771
1960 10,328,258 63,335
1962 8,686,983 63,112
1964 9,198,801 70,193
1966 10,039,661 83,222
1968 10,194,699 85,740
1969 10,051,861 86,748
Source :
Sandwich, Windsor, Amherstburg Railway Company, Windsor, 
"Report on the Future Disposition of the Transit Operation". 
Ci;^ of Windsor, 1970 • P• 10.
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Characteristic Group Seven (Car Pool and Auto Passenger
Variables)
An individual employee making a work trip within the
the city has a choice of ways in which po travel. He may
choose to travel by automobile, by bus or by some other
mode. In general, different employees make different choices
28
or combinations of choices over time, Lansing and Blood in* 
dicate that the many forces which act on people to determine 
their choice of mode of transportation can be grouped into 
three variables. These variables are availability of ser­
vice, financial considerations and quality and preferences. 
As with common carrier service, it is not easy to say 
with precision that a certain worker does or does not have 
a choice of going to work by automobile. Owning a car does 
not necessarily mean this is the choice of mode that will 
be used to reach work. Some workers who do not own a car 
makesarrangements to ride with someone else. Even if the 
family does own a car, the head of the household may be rel­
uctant to take it to work because it may leave other members 
of the family without satisfactory transportation. With 
the automobile, then, availability is a matter of degree. 
Characteristic Group Seven is distinguished by a 
combination of factors that indicate the usage;of two spe­
cific means of travelling to work, namely car pools(0,350) 
and auto passenger(0,379)• Aligned with the above two modes 
of transportation, was that of total passengers involved in 
the same trip(0,730). It was found that for this group of
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workers travelling by car pool or riding as passengers, the 
auto carried an average of 4*2 passengers. However, these 
two modes combined made up only 10.6 per cent of the total 
modes used to reach work.
Of the eleven per cent of employees from families that 
reported the ownership of no automobile, half or 5*5 per 
cent reported journey to work by automobile. The other 5*5 
per cent travelled by public transportation. Perhaps the 
most interesting implication of this finding is that to a 
very large extent, the increasing availability of auto 
transportation makes it possible for workers to get to 
work by auto even if they themselves do not own a car. Such 
findings on ride-sharing were evident in the present study.
Spatially, Group Seven indicates high positive areas 
in denser, more compact areas of the city such as the west­
ern part around Tecuraseh Road West, the area around Seminole 
St, and Giles Blvd. and parts of Riverside Bast{Figure 17). 
Within these districts are clusters of employees having the 
same socio-economic levels, one car ownership pattern, 
similar time shifts and similar route patterns. These similar: 
characteristics facilitate picking up and dropping off of 
passengers. Low density residential areas were found not to 
be conducive to car pools because of the distance involved 
between employee’s houses, multi-car ownership and the 
fewer number of employees living in these districts.
The income-occupation categories which rely on the 
above means of travel to work are the general salaried
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represented staff (24 ^), laboratory workers (14 , hourly
rated production workers (13 io) and clerical workers (12 %).o 
These figures represent percentages of the total modal use 
for each individual occupational category. The upper three 
occupation and income level employees used these particular 
modes far less,recording values of 6, 2,$ and ? per cent 
respectively. The general location of these employees 
correspond to negative or average values on the accompany­
ing Group Seven map.
The significant route patterns which evolved from the 
analysis of employees using car pools and riding as auto 
passengers reflect the spatial findings. Seminole St. is 
heavily used for taking central city employees to work, 
Fillette Rd. picks up the central Riverside area and Tecumseh 
Rd. W. draws the heavy western district. For this Group 
Seven, collector streets such as Campbell, Lincoln and 
College were found to be significant also, indicating the 
collection of passengers along different streets within a 
neighbourhood. As indicated earlier these particular modes 
of travel are not extremely important in reducing the 
number of autos that make the journey to work. These, like 
the bus mode, do not give the worker complete independence 
in regards to journey to work.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
71
Characteristic Group :Eight(Railroad Variables)
The area around and within the City of Windsor was in­
itially developed as a railroad centre and this fact has 
given the railroad system a dominant role in the layout of 
the physical components of the c i t y . in most cases the 
five railway company lines criss-cross the urban area in a 
north-south direction putting a heavy constraint on east- 
west road circulation. Since most of the road layout in 
Windsor is on a grid plan with few long through streets, 
there are a limited number of places where the roads can 
cross railways. This results in constraints put upon auto 
travel and leads to congestion points in many areas of the 
city. If there is a train delay, bottlenecks are created 
to further back up traffic. Also, if there is a crossing 
blocked by a train, there is a race through the intervening 
streets to reach the next crossing before the train does.
The Essex Terminal Railway is a major source of 
blockage to traffic flow. At present, the line consists of 
twenty-one miles and sixty-six level crossings. The line 
connects forty-three of the sixty-five major industries 
in the Windsor area and serves as a shipping artery for 
the products produced in the area as well as supplying 
raw materials to these industries. Although the trains are 
usually composed of few cars, traffic is frequently held 
up due to the individual handling of each. However, in the 
case of the main railway lines, such as Canadian National, 
the much greater length of the trains coupled with reduced
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speed restrictions in the city causes lengthy d e l a y s , 30
A further problem of these lines have been the divid­
ing effect or sectoring of the present urban structure.
The total land owned by all the railways is slightly more 
than 1000 acres,two-thirds of which constitute rights of 
way. The major five rail lines have divided the planning 
areas into a number of residential sectors of insufficient 
size to premit proper community design. There has been a 
creation of narrow strips of residential land which isolate 
neighbourhoods, and the penetration of the railways into the 
core of the city has also created residual, irregular 
pockets of residential land.
Variables relating to the railway situation appeared 
significantly high in this study and a distinct Factor 
Group evolved. The variables which indicated a problem of 
rail lines in the journey to work were blockages due to 
trains (0.752), whether the delay was lengthy (0.716) and 
an indication that railway crossings were a major urban 
transportation problem to these employees (0.486). It was 
calculated that forty-nine per cent of the total employees 
interviewed found that they were stopped at least twice a 
week in their journey to and from work. The average blockage 
was found to be 3.& minutes per stop.
Figure 18 indicates the general areas where the res­
pondents are located who find that the existing railway 
lines do cause a problem in their journey to work. These 
are the densely populated western, east-central and River-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
73
to
CDu
s
•rl
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
74
side sectors of the city. Correspondingly, when this map 
of high positive and negative areas is compared to the map 
indicating the major level crossing locations in Windsor 
in reference to the Chrysler Complex, it can be found that 
some of the high positive areas are those in which employees, 
living where they do, must travel routes with numerous 
crossings. These same crossings are where the longest wait 
occurs also(Figure 19). The most striking areas are in the 
west end of Windsor. These employees travel Tecumseh Rd. W. 
or travel into the CBD which still allows for being stopped 
at crossings on Walker Road. The workers who are involved 
with east-west routes felt very strongly in the respondent 
questionnaire that Tecumseh Rd. W. was not sufficient 
because of the numerous rail crossings (0.261) and the 
City should alleviate the situation. The employees that 
show positive to the Factor Group in South Windsor tend to 
get stopped at crossings on Howard Ave.(#l8), Cabana or 
Walker Rd.(#6). Workers in the central portion positive areas 
north of Chrysler, run into a maze of crossings in their 
journey to work from the Ohio and Chesepeake and Canadian 
National spur lines which feed the industrial sectors of 
the city. Riverside resident workers are stopped at Lauzon, 
Fillette or Brouillard in their attempt to reach Chrysler’s, 
yet if they try to redirect their course they still must 
cross the CNR main line at some point.
M.M. Dillon Limited has studied the conflict of roads
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and rails in the entire City of Windsor^^ and concluded 
that there are some areas that need improvements through 
grade separation (underpass, overpass). Dillon, and later 
Murray V. Jones and Associates'^ prepared a list of high 
priorities concerning elimination of grade-level crossings. 
Table XI lists these priorities and the exact locations are 
found in the accompanying map(Figure 19). Fortunately for 
the workers, the crossings on Tecuraseh Rd. have very high 
priorities. However, these priorities have been set up for 
some time (1963, 1968 and 1970), and, at the time of writing 
there has been no actual construction on any of the sites. 
Excessive costs have set back capital works programming, and 
the first of these grade separations is now sahéduled for 
1973, more than a decade after the study. Data dealing with 
the crossings are now ten years old.
According to all traffic experts who have visited this 
city, the major cause of traffic disruptions is the 
multiplicity of level crossings on main streets.34 This 
Characteristic Group Eight tends to have valid criticisms 
of the existing railroad network and the spatial pattern 
of the employees involved truly indicates this. When some 
city streets are tied up by trains from two and a half to 
five hours a day, there surely exists a problem.
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TABLE
RAILWAY CROSSING STUDY
XI
PRIORITY RATINGS
Crossing
Number
Street AADT No. of 
Trains
Daily 
Blockage 
(min,)
Rat:
1 Tecumseh W. 18,905 ETR 10 134 1
2 Tecumseh ¥. 18,905 OPR 24 150
3 Howard 15,583 ETR 8 24 2
4 Howard 19,408 G PR 24 43
5 George 4,083 CNR 81 329 3
6 Walker 11,869 CPR 24 97 4
7 Tecumseh E. 25,592 ETR 10 43 5
8 Fillette 7,608 CNR 37 125 6
9 Dougall 9,864 CPR 24 43 7
10 Dougall 9,864 ETR 12 24
11 Walker 13,733 ETR 20 30 8
12 Walker 3,759 CNR 32 134 9
13 Howard 7,123 NYC 25 61 10
14 McDougall 5,398 CPR 32 67 11
15 Drouillard 6,586 ETR 24 60 12
16 Lauzon 7,533 CNR 22 40 13
17 Tecumseh E. 12,970 CNR 9 33 14
18 Cabana 5,619 NYC 25 61 15
AADT - Average Annual Daily Traffic
Adapted from M.M. Dillon Report Summary; Railway Grade Crossing 
Study. Master List, p. 10.
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CharacteristicvGroup Nine and Ten(Automobile Variable)
An important part of any transportation study is 
analyzing the number of journeys to work among alternative 
methods of transportation. These peak hour journeys place the 
heaviest burden on the urban transportation system* For an 
urban area, the analysis of peak loads of traffic must 
consider the transportation people will elect to use if 
more than one mode is available to them. A worker may be 
said to have a choice between public transit, automobile or 
some other mode only if both or all methods of transportation 
are available to him. It has been found that where there is 
a reasonable degree of choice of mode, most people travel by 
auto to their place of work.
The results found in this study on the mode of travel 
used in the journey to work resembles closely what Lansing 
and Hendricks^^ found for thirty standard metropolitan 
statistical areas in the United States of America. Of those 
who have a regular journey to work in the U.S., seventy- 
nine per cent always travel by automobile, six per cent 
sometimes auto, sometimes bus, seven per cent always by bus 
and eight per cent other modes. If the three modes, auto 
passenger, car pool and passengers dropped off at work were 
combined with always-by-auto in this study to give an 
appropriate value to that found in the above study, then the 
Windsor figure would be 81.2 per cent.
Factor Groups Nine and Ten were found to be highly
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reflective of the common variable, the use of the auto­
mobile as the prime means of journeying to work with values 
of the same variable of (0*768) and (0.382) respectively.
Of the six sub variables (car ownership, route patterns, 
income and occupation) relating to the prime variable 
(auto mode), four indicated similar positive significance.
When preliminary mapping was completed on two maps an al­
most identical spatial pattern existed.
From the prepared graph, the percentages of all modes 
of travel for each occupation category can be seen in the 
current journey to work study(Figure 20). These percentages 
were calculated from the information gained on the 206 
respondent questionnaires. It is noted that the high man­
agement and engineering staff, regular management and the 
skilled trade categories utilize the automobile mode the most 
in their journey to work of the seven occupation divisions 
(82, 87 and 75 per cent respectively). If we compare these 
results to the lower four occupation categories where only 
fifty-four per cent of the employees drive in a car by 
themselves then the income factor can be correlated with mode 
used to reach work.
The top three occupation levels are well above the 
average in usage of the automobile for the journey to work.
The average of all employee categories using the car as their 
sole means in reaching work is slightly over sixty-six per 
cent. The lowest occupation category utilizing this particular
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automobile mode was the lab worker {^ 2%) followed by the 
hourly rated production worker (58^). Therefore, there is 
a strong relationship between occupation, income and car 
ownership to the mode of travel used. This would support the 
second hypothesis of the study that social and economic 
characteristics do determine differing modes used in the 
journey to work. It was found that those areas of higher 
occupation and higher incomes(figures 6 and 7) correspond 
to the high positive areas of this Characteristic Group, 
indicating spatially a close correlation between income, 
occupation and mode of transport used in the journey to 
work(Figure 21).
Referring to the distribution map for this Group, it 
is observed that the positive correlations of employees are 
located in higher income districts as well as sprawl areas 
towards the east, west and south of the city. The dispersal 
of residential development made possible by the auto has in 
turn resulted in a complex travel pattern. As has been 
explained in Group Five and Six, the bus service in these 
outlying areas is very poor, thus rendering the auto more 
necessary than perhaps in a similar city of this size.
From the responses of the individual interviews the 
two basic reasons for using the automobile were the greater 
convenience of the automobile and its greater comfort. These 
same responses were the most common reported by Lansing in 
a Michigan s tu d y . T h e convenience of the auto stems from 
the fact that it is a private means of transportationj it 
goes when and where the driver pleases and without waiting.
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A further comfort of the auto seems to be in part a matter 
of being assured of a seat* Respondents indicated displeasure 
at the rush hour if they could not obtain a seat on the 
public bus system* The time element becomes very important 
to workers also as revealed when they were asked to compare 
the time to reach work by different modes. The vast majority 
perceived trips by car were faster door to door, usually 
twice as fast and often three times as fast as the bus. 
Therefore, employees travelling by car find driving on con­
gested streets preferable to the inconvenience and time loss 
of the trip by common carrier.
In summary, the typical journey to work in the City of 
Windsor for Chrysler Canada employees covers a distance of 
approximately 4.6 miles and is made by automobile over 
eighty per cent of the time. The choice of transportation 
depends heavily on the types of transportation available to 
the worker. This tends to support the third hypothesis of 
this study. It has been found that the income and occupation 
level determines the mode used in the journey to work, 
although this trend appears to be changing with the advent 
of multiple car ownership by most middle income levels.
These findings support the second hypothesis that work trips 
are a function of the various social and economic character­
istics of the area.
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Characteristic Group Eleven(Residential Location)
The distribution and availability of various types 
of housing will affect the direction of residential location 
of different socio-economic groups of employees. One school 
of thought views residential site selection as a result 
of a decision process based upon the individual household 
as a behavioural unit.3? It was found in this study that 
residential site selection was a very important factor 
with regard to journey to work trip length.
Marble^^ states that a factor which has been postulated 
as being of some major significance in the residential site 
selection process is the evaluation of the relative access­
ibility of various sites by the household. The accessibility 
of a residential site which Marble speaks of is based on the 
household’s evaluation of a specific location in one part of 
the city as opposed to other locations within the metropol­
itan region. This accessibility is influenced by character­
istics of the household such as income, occupation, education 
level, distance from work, as well as the nature of the 
transportation facilities of the region. Since the relation­
ship between job and residence is a particular form of 
access some light will be shed on it using the findings of 
this study. Several studies show a weak but consistent 
decline in the employment field with distance.39 Lansing4o 
notes that ’’only thirty-six per cent of moves in an urban 
area explicitly define a maximum time for the journey to 
work in searching for a new home, though ninety-two per
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cent of those who did, kept within the limit!' Similar 
studies have indicated that on the whole, the journey to 
work tends to increase with each move reflecting the 
residential decentralization process.
Using aggregate data, the decentralization process 
was evident in this study. However, in breaking the data 
down into occupation categories and socio-economic areas 
contrasting findings were evidenced. It was found that 
upper class workers in Widsor employed by Chrysler Canada 
do increase their travelling distance in searching for a 
desired quality in housing while middle occupation categ­
ories shorten their journey to work with employment 
stability and desire for residential amenities. Lower income 
occupations were found to consciously select that house 
which simplifies the journey to work. Therefore, Marble's 
hypothesis that accessibility may play a significant part 
in residential site location is reinforced through the 
findings in this study. Former research using aggregate 
data and not dividing this aggregate data into socio­
economic levels indicate a general trend of residential 
location away from workplace. Findings in this present 
study indicate there is a reduction of work trip for 
particular categories of employees.
This particular Group Eleven is referred to as the 
residential location group because of the significant 
variables that pertain to reasons for residential site 
selection. Location at some distance from industry (0.672),
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desire of a suburban location (0.421), closer to schools 
(0.284) and lower taxes (0.269) were reasons cited for a 
move to a new residential location. High positive areas 
existed in the outlying reaches of the city explaining the 
desire to live in suburban areas as well as moving away 
from industrial dominant regions of the city(Figure 22).
Employee's preferences for different types of living 
arrangements help determine the shape and development of 
urban places. These preferences operate through the hous­
ing market to influence the location of people's residence 
within metropolitan areas. At present in Windsor there 
is a majority of Chrysler Canada employees living in single 
family houses. In this 1970 survey the exact proportion 
was forty-five per cent. Twenty-five per cent of this 
population lived in multi-family dwellings and another 
twenty-three per cent occupied a duplex dwelling and 
seven per cent were found to be roomers. Table XII 
indicates the percentages of types of dwellings utilized by 
each occupation category. There was a strong increase in 
the proportion of the employees who live in single family 
homes. The level reaches eighty-seven per cent of those 
with incomes of $15,000 and over. The greater number of 
these single-family houses are to be found in higher income 
areas of the city.
It is clear that in the long run, the effect of 
relative increases in family income will be to increase 
the proportion of employees who live in a single-family
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
87
0) <
(M
CV
(1)U
g)
Û4
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
TABLE XII
PREBENT HOUSING ACCOMODATION 
BY OCCUPATION CATEGORY
(in per cent)
88
Single Multi-
Occupation Category Family Duplex Family Roomers
Upper Management 
Lower Management 
Skilled
General Salaried 
Production 
Laboratory 
Clerical
92
83
47
53
37
16
16
7
24
8
25 
25
50
10
25
38
25
47
34
5
1
13
12
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home. The jobs of production workers are frequently less 
secure due to strikes and lay-offs than those of salaried 
personnel and consequently their ability to finance the 
purchase of an expensive home is reduced.
To summarize, general conclusions concerning pref­
erences of residential location by employees indicate that 
accessibility does play a major role in the employees 
decision as well as many social considerations. While 
many persons prefer single family homes, some like apart­
ments. Some employees indicate they prefer being close 
to downtown, others prefer to live further out. Employees 
differ in likes, in age and in their income level. Thus 
there evolves a large metropolitan area with a variety of 
living arrangements corresponding to these differences in 
employeeis ways of living.
The results of the total respondents residential 
preferences of this study can be found in Table XIII.
Most respondents indicated more than one reason for their 
location. Some interesting patterns can be seen to exist 
from the percentages found in the accompanying table. The 
high occupational level indicated that 42^ moved to their 
present location because of better schools and facilities 
and a more convenient location. The engineers, management 
and general staff indicated suburban living as the major 
reason for moving with figures of 50/a, 28^ and 38j6 
respectively. The lower three occupation categories 
indicated a desire to be close to downtown and place of
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TABLE XIII
REASONS FOR RESIDING AT PRESENT LOCATION 
(in per cent)
OCCUPATIONAL CATEGORY
Reason One Two Three Four Five Six Seven
Liked Area,
Better Residential 42 57 50 69 39 50 50
Bought House 42 43 38 54 44 42 25
Schools 42 16 14 38 17 8 16
Close to Work 8 16 21 9 45 28 5
Suburbs 50 28 12 38 4 5 16
Get Away from Industry 25 30 16 20 19 8 8
Taxes Lower at Time 
of Move 8 10 21 15 9 8 8
Close to Downtown 0 0 3 0 8 8 16
All that was Available 16 20 21 0 17 28 25
Transferred 17 13 0 8 3 0 0
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work and these same occupations indicated present residential 
location due to all that was available at time of move. 
Although the housing market is beginning to loosen some­
what, in the past Windsor has had very low vacancy rates, 
second only to Halifax, in 1969, with a value of 0.6.
As a result there has not been the necessary housing 
available.
The findings of this particular section support the 
hypothesis that accessibility in terms of distance influences 
the separation of workplace and residence. It was also found 
that residential site location was closely related to the 
various social and economic characteristics of the area.
It might be predicted that as income decreases and choice 
of housing therefore diminishes, lower rent and convenience 
to work (if possible) loom more important, in part as a 
process of elimination of some of the variables.
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Characteristic Group Twelve (East-West Routing Variable)
With the exception of the southern portions of the city, 
Windsor’s spatial structure has taken the form of an elongated 
collar extending along the Detroit River. This has resulted 
in a tremendous emphasis and load placed on east-west 
transportation routes. The east-west direction of growth 
is still the most prominent in Windsor today and the problem 
of this transportation routing continues to be a major concern 
to citizens of the city. Persons living in the western sector 
of the city travelling to the eastern industrial areas are 
faced with an increasingly difficult journey to work 
because of the lack of porper and efficient east-west 
routes.
Characteristic Group Twelve, the last of the factor 
groups is typified by the extremely heavy use of Tecumseh 
Road West (0.672) and Tecumseh Road East (0.567). Since 
there is no clear pattern of home to work travel for the 
total Windsor labour force due to former annexations of 
independent towns, there has evolved a pattern of multi­
centred workplaces. This causes an additional load on 
the existing roadways, more so than if there were fewer 
and more defined workplaces which could be linked with 
roadways specifically designed for heavy use. As the 
residential locations extend further east and west this 
overloading of east-west routes becomes even more acute.
High positive areas for Group Twelve are seen to occur in
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extremities of the city (Figure 23). It was found that 
the high density of Chrysler employees living in the 
western portion of Windsor rely almost totally on Tecumseh 
Road West to reach their place of work. In the eastern 
extremities of the city there are some high positive areas 
indicating the use of the east part of the artery. Employees 
in the core city and portions of Riverside, South Windsor and 
areas close to the plant use alternate routes to avoid 
Tecumseh Road.
It would be well to consider the alternative routes 
alailable to the majority of the employees who are involved. 
The people living close to the Detroit River could possibly 
use Riverside Drive or Wyandotte St., the only remaining 
through streets. Both arterials however pass through 
the CBD. The close spacing of intersections and traffic 
signals at most north-south arterial corssings on Wyandotte 
St. is certainly a deterring factor. Riverside Drive is 
only one lane in each direction for its entirety and is 
simply not capable of holding more traffic. Therefore, the 
only other truly east-west existing route is Tecumseh Rd. 
However Tecumseh Rd. encounters the same problems as Wyandotte 
in regard to street lights and intersections but not in the 
magnitude of Wyandotte St. Another problem is that of curb 
parking which has been necessitated by the commercial strip 
development along these routes. This narrows the effective 
roadway and creates a great deal of congestion of through
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traffic. As mentioned in Group Sight, the railway problem 
is very evident in this east-west routing. Even with these 
deterrents the Tecumseh Rd. routes are used the most by 
the employees involved mainly because of its width and 
location in regards to the catchment patterns of labour 
for Chrysler Canada.
An alternative east-west route may be initiated with 
the proposed construction of the E.G. Row E x p r e s s w a y T h e  
importance of this route in regard to the journey to work 
will now be considered. In looking at a brief history 
surrounding the E.G. Row, it was initially to be a $4*5 
million ’ring road’, then became a #67.5 million expressway 
and will in all likelihood cost at least $100 million 
before final completion. The idea of the ’ring road’ was 
first suggested to City Council in 1954 by Traffic Engineering 
Director, Eric W i l e y . In 1963, the M.M. Dillon trans­
portation study^^ recommended that a major east-west arterial 
road be constructed along the existing Third Concession Road. 
Its function was to relieve presently overloaded east-west 
facilities by providing a continuous routing of trips in this 
area. A later Dillon study^^ indicated that since traffic 
and urban development would be of such great magnitude that 
an expressway facility rather than the major arterial route 
should be constructed. Therefore, the City of Windsor is 
to have à 10.5 mile expressway connecting Highway 18 to 
Highway 39 in approximately twenty years.
The E.G. Row will have an effect on the surrounding
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road network. Since most of the existing north-south 
roads will dead end at the ring road^^ one wonders if the 
closing of many north-south thoroughfares at the expressway 
will mean the transferring of traffic to a few north-south 
through routes causing an increased load on these already 
heavily-travelled arteries. At one time there was to be 
an extension of Chrysler Centre to intersect the Freeway 
but this too has been altered and now Chrysler employees 
would travel along Grand Marais to Central Avenue and then 
to the B.C. Row Expressway. Central Avenue will still 
remain a type ’D ’ two lane, residential road however. It is 
not the purpose of this study to decide the fate of the E.C. 
Row Expressway, but one can surmise that at its time of 
completion it may be filled to capacity with the extra load 
of American travellers who will use this route to reach 
the Macdonald-Cartier Freeway.
From the respondent interviews in this study it was 
found that only 9.7 per cent of all employees considered the 
E.C. Row to be of future use to them in their journey to 
work. Incidentally, thirty-five per cent of those were 
the higher occupation groups residing in South Windsor. 
Therefore, it would appear that a minimum amount of research 
went into the expressway location in reference to who would 
or could utilize the new route. The majority of industries 
are found in the area north of Tecumseh Road and the 
number of workers using the future expressway to reach 
these areas are certainly a minority. In this regard, it
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is felt that the E.C, Row Expressway would not help 
alleviate peak hour traffic and journeys to work for this 
industrial part of the city, in particular, Chrysler Canada. 
Hence, the location of the new proposed route is already 
outdated and was never thoroughly studied. From the 
literature on the Expressway it would appear that there 
was no feasibility study done on the portion of the popul­
ation who would be using the route and no feasibility 
study has ever been completed on improving the existing 
east-west routes specifically Tecumseh Road. Further 
questions come to mind as, for example, was the new route 
located far enough southward to accomodate future growth, 
or whether the Devonshire Shopping Centre was a coincidence 
at the junction of the proposed route (Figure 5)*
It is felt that the City of Windsor has neglected its 
responsibility for an updated transportation plan to help 
alleviate some of the peak-hour problems and poor east- 
west routing now in existence. This may be remedied since 
the Province of Ontario has insisted a transportation 
study be carried out in Windsor. It is hoped that such a 
plan would emphasize improvements of east-west arteries now 
in existence through a feasibility study and perception study 
using individual data, instead of aggregate data which, as 
found in reviewing some literature, can be misleading.
This study has indicated that there are a great number of 
employees in this city who have a problem in their journey 
to work because they must travel in an east-west direction.
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Coupled with the lack of east-west routing, there exists
the problem of level railway crossings as outlined in 
section eight of this thesis. This study has also found 
that a poorly conceived expressway, no matter how wide it 
is, does not necessarily contribute to easing the journey 
to work. From the findings in this Group Twelve, it 
becomes evident that for a large proportion of employees 
residing in Windsor accessibility is an important factor 
separating workplace and residence. These findings support 
the first hypothesis of the study.
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Characteristic Group One(Complex Travel Variables)
Wilfred Owen has indicated that the greatest difficulty 
factor in our urban areas is the complex commuting patterns 
between home and work which account for the largest volume 
of passenger traffic of any weekday travel.^? This movement 
is frequently accomplished with the most antiquated facil­
ities and under very frustrating conditions. The trip to and 
from work often cancels the gain from shorter hours on the 
job. This mass movement between work and home and the cost 
it represents in money, time and wasted energy adds to the 
compex journey. The first Characteristic Group of this study 
reinforces the statements of Owen. This Group was very com­
plex in nature with forty-eight variables found to be 
associated with the journey to work. With so many factors 
explaining the work trip, it was difficult to describe this 
particular Group. The variables have all appeared in earlier 
sections of the analysis and will not be discussed in detail 
again.
Figure 2.6 indicates that the spatial arrangement of 
the Chrysler industrial employees is made up primarily of 
areas between -0.499 and 0.499 denoting that this Group 
One is average in most regards. The areas of positive and 
negative significance are found to be very isolated and 
unlike Groups Two to Twelve no spatial patterns evolve.
There is one slightly concentrated area in South Windsor 
which shows negative. This may be explained very nicely 
because this area contains many of the higher occupation
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levels employed at Chrysler Canada and since they are in 
a ratio much less significant than hourly workers they 
appear negative to the whole group. They are negatively 
correlated with the time of the earliest shift, instead 
it was found they are mostly 8:00 a,m« employees. They use 
the automobile as their major means of travel and it was 
found that the automobile was not significant for this 
general group. Likewise, the route patterns employed by this 
South Windsor segment. Cabana and Walker Road, were not 
significant above the 0.250 level in the overall Group.
It can be seen therefore, from Figure 24» as well 
as the above description that there are few highly con­
centrated negative or positive areas in this first Char­
acteristic Group. The Group is complex and accounts for many 
variables concerning the journey to work. All variables 
included in Group One are explained in earlier sections
This concludes the analysis of the study. Twelve 
Characteristic Groups have evolved explaining some aspect 
of the journey to work, each Group with at least one under­
lying common variable. Each Factor Group is also spatially 
represented as to the positive, negative and average areas 
occuring in the city in respect to the variable under 
study. The many variables concerned with this particular 
aspect of transportation indicates the complexity of the 
journey to work.
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CHAPTER 3
Summary and Conclusions
The most important element of urban traffic is work 
travel. Evidence indicates more trips are made to work than 
for any other single purpose. Average car occupancy is 
also lowest for work trips and these same trips create 
morning and afternoon congestion peaks. The primary purpose 
of this study is to explain variations in travel patterns of 
individual employees from different areas of the city, there? 
by gaining a better understanding of journey to work travel 
behaviour for an industrial labour force. An examination of 
the commuting patterns to one of Windsor’s largest industrial 
plants has resulted in a number of conclusions as to the 
nature of the journey to work.
In this study, journey to work travel is treated as 
an aspect of human behaviour, related in many ways to the 
overall economic and social behaviour of industrial employees. 
In terms of approach and results, the present study is dist­
inguished from earlier trip generation studies by including 
(1) reference to individual household data, (2) considerat­
ion of a larger number of explanatory variables and (3) use 
of a different statistical technique,
105
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This thesis is unique in that it looks at many 
variables influencing commuter behaviour instead of one 
or two variables as has been the case in other studies 
of a similar nature. Wolforth looked at residential site 
selection and the effect on the journey to work; Lansing 
described modal split and residential density; Taaffe 
discussed peripheral workplaces and their influence on 
work trips; Owen emphasized public transportation var­
iables in journey to work; Marble described accessibility 
in site selection; Sociologists such as Duncan and Schnore 
discussed social costs of the journey to work and the list 
goes on. The factor analysis in this study has given 
twelve sets of variables that are important in the dis­
cussion of journey to work trip patterns of industrial 
employees.
A further difference lies in the use of individual 
household data as opposed to aggregate data. Researchers, 
especially in the United States have relied on census 
data in their studies. As found in this study, residential 
site selection differences exist when aggregate data are 
used and when individual household data are used. The same 
pattern existed in discussing the future use of the E.C,
Row Expressway. A fault of using aggregate data in many 
studies is that income and occupation categories are comb­
ined to give patterns of journey to work trips whereas it
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has been found that employees with socio-economic dif­
ferences do have unique commuting behaviour. Origin- 
destination studies carried out on a large scale by 
government agencies also collect aggregate data but on 
a zonal basis with little regard for individual character­
istics.
Most studies reviewed tend to neglect the spatial 
aspect of the journey to work. Again, this study is unique in 
that each variable or group of similar variables affect­
ing the commuting patterns of industrial workers is spatially 
patterned in the city in three varying degrees of signifi­
cance, Facto# scores derived from factor analysis were used 
to identify common variable groupings. The same program 
provided a technique to interpret the areal patterns of 
industrial employees in their journey to work.
Occupation and income levels played a significant 
role in travel patterns for the Chrysler industrial work • 
force. Each occupation level indicated different trends in 
the journey to work. For example, Factor Group Two had a 
high income and occupation component. Variables characteris­
ing this Group revealed the disparity between areas in 
Windsor where the higher occupation and income levels 
reside and where hourly rated production, laboratory and 
clerical workers live. The lower income categories such as 
production and lab employees were much more susceptible 
to delays or blockages in their journey to work. Their 
residential location was such that poor east-west routing
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existed, rail crossings were most numerous in these areas 
and central city congestion was prominent. The districts 
of high income did not report these delays as problems in 
their commuting patterns. These findings suggest that the 
second hypothesis of the thesis, that journey to work trips 
are a function of various social and economic characteristics 
of the area, was found to be true.
There was an important difference found in relation 
between occupation categories and length of journey to 
work. It was found that there is a variation in mean work- 
residence separation in median mile figures by socio­
economic status. White collar workers travelled longer'Nj 
distances to work, supporting the findings of Duncan in 
Chicago, but not those of Wolforth in Vancouver. The 
distance descends for professional, technical and salaried 
workers at approximately 6.0 miles to production workers 
at 3.0 miles. This has been ascribed to the greater 
willingness of the higher income workers to incur additions^ 
travel costs in order to gain amenities in relatively 
distant, low-density suburbs. It was found that at a - 
given distance from the Chrysler location, commuters from 
suburban areas had lower time costs than commuters from 
the central city. Therefore, greater distances from 
work does not necessarily mean greater time spent in 
travelling. This indicates that accessibility in terms 
of time, effort and distance influences the separation
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of workplace and residence.
An important finding in this study was the degree 
of dominance of the private auto on commuting. The fact 
that more than eighty-six per cent of the South Windsor 
and Riverside employees use private autos in their journey 
to work as opposed to fifty-three per cent of core area 
commuters indicates a high degree of dependence. Highly 
correlated in Windsor are the ownership of more than 
one car, low density living and higher incomes. For 
central area commuters dependence on the private auto to 
reach work is somewhat less than suburban commuters.
Lower ownership levels are found in these central areas 
due to lower incomes. High density residential areas 
were found to have far better public transportation 
facilities, and the use of this mode for journeys to work 
is more prevalent. The overwhelming dominance of the 
private auto is a basic fact which underlies many of the 
contrasts between suburban and core areas of the city. 
Sprawl areas of Windsor toward the east, west and south 
has meant that the only feasible method of movement in 
many locations is the auto. The reliance of the auto­
mobile is evident for these employees as their primary 
mode of transport in reaching work. Industrial employee 
travel patterns are a consequence therefore of the type 
and extent of the transportation facilities available in 
the area and depend also on the social and economic 
characteristics of the area.
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In this investigation it was found that the extent 
of public transportation used was very minimal by Chrysler 
Canada employees {Û,Zfo), In assessing the areal association^ 
between employee locations and existing public bus routes, 
it was discovered that many areas of the city are inadequat­
ely serviced by this mode of transportation. Areas which 
could be cited are South Windsor, Riverside and portions s 
south and east of the Chrysler plant. The scheduling \  
in these areas where employees are in a position to \ 
utilize the bus service was found to be unsatisfactory.' 
Therefore, the hypothesis that travel patterns are a 
consequence of the type and extent of transportation 
facilities available in an area is again reinforced.
The spread of low density living and high depend­
ence in recent years on the automobile have made it 
difficult for public transit to maintain satisfactory 
standards of service in Windsor. In regard to the auto­
mobile, it was found that the average cost of travelling 
the average distance to work (4.63 miles) by this mode 
was considerably less than the average cost of public 
transit. It is shown that Chrysler Canada employees are 
either not in a position to utilize the public transit 
system, or, if they are in a position they do not wish to 
utilize the mode. Therefore, the marked non-use of the 
public transportation system supports the initial hypothesis 
that accessibility in terms of distance, effort and time
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influences the separation of workplace and residence.
Two other closely related modes of travel that 
were used by Chrysler employees appeared in this study, 
car pools and auto passengers, although not to a large 
extent. These combined modes represented 10.6 per cent 
of the total modes used. The greatest use made of these 
modes by employees was in the denser, more compact resid­
ential districts of the city. The low density areas were 
not found to be a significant contributor to this mode of 
transportation. Here again, different income and occupation 
levels employ varying means of travel.
It was found that Chrysler Canada employees are very 
transient in regards to residential location, high occupat­
ion categories residing the longest at their present 
location. There is a strong relationship between occupation, 
income and residential stability. Lower income employees 
are tending to move from central areas of the city to 
sprawl locations and planned subdivisions such as Forest 
Glade and Fountainbleu in the eastern extremities.
Previous literature has indicated that migration for lower 
occupation levels was to similar socio-economic areas of 
the city and that this mobility added to the length of 
work trip. Data from this study indicated work trips 
decreased in length for lower occupation groups.
Using aggregate data, a residential decentralization 
process was evident in this study which supports other 
literature. However, individual household data evidence
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indicated upper class workers in Windsor do increase their 
travelling distance in searching for quality housing.
Middle occupation categories shorten their journey to 
work with employment stability and the desire for resident­
ial amenities. Lower income occupations consciously 
select housing which simplifies the journey to work. 
Accessibility and availability of housing, therefore, do 
play a significant part in residential site selection, 
supporting the initial hypothesis. Upper income employees 
placed emphasis on school locations, suburban amenities, 
and the desire to get away from industrial locations.
Lower income workers indicated a desire to be close to 
their place of work and the CBD, although the trend to 
sprawl areas for housing is becoming more evident with 
more housing available. Windsor, it should be pointed 
out has not been able to satisfy the demand for housing 
in the past and because of this, the existing residential 
structure of the city has developed. However, at present 
there is more housing appropriate for all income levels 
becoming available.
East-west growth in Windsor has resulted in a 
tremendous emphasis and load on existing east-west trans­
portation routes. It was found spatially that employees 
in the western and eastern sectors of the city are faced 
with an increasingly difficult journey to work because of 
the lack of efficient east-west routes. Tecumseh Road 
is the most used artery in this direction although it is
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restricted by rail crossings and a great number of north- 
south road intersections. The E.C. Row Expressway it was 
found will be used by only a minority of Chrysler Canada 
employees, mostly high income personnel from South Windsor, 
Thus, it would appear that the proposed route will not 
alleviate present east-west congestion when travelling to 
eastern industrial areas. The railway blockages that 
exist in Windsor disrupt and delay journeys to work.
Over one hundred level crossings are found within the 
boundaries of the city, most located on the periphery of 
the CBD and in close proximity of the industrial areas.
Since the majority of lines run north and south, these 
crossings also hamper east-west routing. The blockages 
cause a loss of time for nearly half (49%) of the total 
interview respondents. The average blockage time is 3.2 
minutes, with some streets blocked 2z to 5 hours daily.
Journey to work travel patterns cannot be easily 
analyzed or adequately summarized by a small number of 
factors. The patterns that existed in this study were 
very complex in nature, each varying with the individual 
employee. Even with sophisticated quantitative analysis, 
the complexity of journey to work patterns was still 
évidente The repeated references to socio-economic 
variables, transportation costs and modes of travel in 
the analysis of this study indicate the need for additional 
theory in further research. A better knowledge of the 
explicit relation between the large number of variables
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used in this thesis would seem to be essential to an 
understanding of some of the reasons underlying these 
observed patterns of industrial employee commuter be­
haviour.
It would be well to consider further research of 
commuting patterns on an individual employee basis. For 
example, in any transportation planning process, individual 
data should be closely examined. Aggregate data should 
be broken down into more workable units, for, as it was 
discovered in this study, income-occupation variations of 
employees affect their journey'to work behaviour.
In order to examine the great deal of data accumulated 
in interview questionnaires a commuter program such as 
the one utilized in the present study is suggested for 
future analysis, A concrete suggestion for a further study 
would be an analysis of commuting patterns for employees 
of smaller industries. These could then be compared to 
the findings of this study. It would be interesting 
to spatially compare the variables involved in the journey 
to work for these different sized industries in order to 
apply a brief check on the results of the present study.
The same methodology could also be used in analyzing
/
another city but since all cities are somewhat unique 
in their structure, with varying industrial locations and
transportation facilities, the same patterns and variables
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found for industrial employees in Windsor may not necessarily 
be the same as those found in other cities.
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APPENDIX A 
TRANSPORTATION QUESTIONNAIRE
Name _______
Address___
Occupât!on_ 
Income
Marital Status_ 
Dwelling_____ '
1. Please state how far you drive to work. Less than 1 mile ,
1-2 miles , 3-5 miles , 6-10 miles , over 10 miles .
2. Length of time it normally takes you to travel to work in
minutes. Less than 2 , 3-5___, 6-10___, 11-15___, 16-2$__,
over 25___.
3. Normal time your work shift or job begins: a.m. p.m. . 
If your shifts vary, please state times_________.
4. Please state the type of transportation you use in order 
to reach work. Drive your own car auto passenger ,
bus , walk , dropped off at work by a member of the
family____ , car pool , taxi_, other .
5. Does this means of transportation change when the weather 
changes? Yes No .
6* When you arrive at work what type of parking is used? Park
on street free parking meter , lot free , lot
paid , residential property .
7. Usual number of persons in car if you drive an auto to work, 
including driver. 1___, 2___, %___, 4___, 5___, 6___.
8. Do you drop anyone off on the way to work? Yes No .
9. How many passenger cars are owned "by persons living at this
116
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address? 1 2 or over •
10, Please circle or check any of the following reasons which 
cause you delays to and from work. Traffic lights , mid­
block delay , pedestrian crossing__, delay due to
buses , in-out plant congestion other «
11, Please indicate if you travel any of the following streets 
on your way to or from work,
Tecumahh);Rd,rW, Huron Line ___
Tecumseh Rd. E_j_ 
Wyandotte St.E, 
Wyandotte St^W[] 
Dougall Ave, " 
Ouellette Ave._ 
Fillette Rd, __ 
Shepard St, __
Cabana Rd,  _
Riverside Drive__
Third Con, Rd, __
Ottawa St, ____
Walker Rd, ____
Seminole
Others not listed
12, When the E,C, Row Expressway is completed (1973) will this 
affect your route to work? Yes  No ,
13, In your travel to work do you have the problem of being 
stopped at a railway crossing? If so, how long must you
wait? Less than 1 minute , 2-$ rain, , 6-10 rain, ,
over 10 minutes don’t have this problem ,
14o Have you moved from a different part of the city within the
last 5 years , 10 years , If so, please state from
where you came ,
15, Please state how long you have lived at your present address. 
Less than 1 year 2-5 years , 6-10 years , over 10___.
16, For what reason(s) did you choose your present place of 
residenc e?
17, Would you like to live closer to work? Yes No «
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18. Please state the length of time that you have been working 
at your present place of employment. years
19. Do you work at a second job? Yes No .
20. If there was a better bus service in your area would you
consider travelling by bus regularly to work? Yes  No___
Already take the bus .
21. How far from your residence is the nearest bus stop?
22, Do you have any other reasons besides the service aspect as 
to why you do not travel by bus?
23. Do you think that there is an urban traffic problem in the 
City of Windsor? Yes  No Why? .., ■
Please make any comments that you wish.
Thank You,
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